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人工炭酸泉浴時の水中運動における筋組織血液動態の変化
Changes in intramuscular oxygen hemodynamics during aquatic 
exercises in artificial carbonated springs
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Abstract
　It is already known that water pressure increases venous return, and decreases 
the heart rate. It is also known that heart rate measurements taken when immersion 
levels stood at xiphoid, at a temperature of 36 ℃ were almost identical to those 
measured while lying on one’s back on land. Also, atrial natriuretic peptide secretion 
is increased, and renin secretion is controlled. Furthermore, vasopressin secretion is 
also controlled. Specifically, as for the repressive functions of the renin-angiotensin 
system, it is known that angiotensinII and aldosterone secretion are controlled. We 
took into account the fact  that blood pressure decreases due to the ultimate 
decrease of total peripheral resistance. Therefore, we examined the changes in 
intramuscular oxygen hemodynamics of the left trapezius muscle during aquatic 
exercise in artificial carbonated springs. In this study, we observed the circulation of 
the left trapezius muscle with a laser tissue blood-oxygen monitor（tissue oxygen 
saturation（StO2） levels, tissue deoxygenated hemoglobin（HbD） levels, and tissue 
oxygenated hemoglobin（HbO2） levels）（BOM-L1TR, OMEGAWAVE；Tokyo） and 
measured dermal blood flow of the trapezius muscle. Three females served as 
subjects. Measurements were taken with the subjects in each of two aquatic 
exercises in artificial carbonated springs, with the “Pre” set as being in a sitting 
position on the ground before entering into the water（PRE）， and the two kinds of 
aquaric exercises started for three minutes from the seventh minute to the tenth 
minute, and once again the “Post” was set as being in a sitting position on the 
ground after the aquatic exercises（POST）．We observed the circulation of the left 
trapezius muscle with a laser tissue blood-oxygen monitor during aquatic exercises 
in an artificial carbonated spring. We took into consideration the fact that 
intramuscular oxygen hemodynamics during aquatic exercises in an artificial 
carbonated spring improved the value of, StO2 as well as blood flow.
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後 10.7 ± 1.0、6 分後 10.9 ± 0.7、7 分後 11.1 ± 0.5、
8分後11.2±0.3、9分後11.5±0.0、10分後11.6±
0.7、POST10.3±0.1であった。
HbO2 の CO2bathing 群の変化は、PRE10.8 ±
0.7、1 分後 11.9 ± 0.6、2 分後 11.6 ± 0.5、3 分後
11.6 ± 0.3、4 分後 11.7 ± 0.3、5 分後 11.8 ± 0.3、6
分後 12.0 ± 0.4、7 分後 12.1 ± 0.2、8 分後 11.9 ±
0.4、9 分後 12.0 ± 1.0、10 分後 11.8 ± 0.8、POST 
10.8±0.6であった。
HbO2 の CO2bathing ＋ EX 群の変化は、PRE 
11.2 ± 0.8、1 分後 11.8 ± 0.5、2 分後 11.7 ± 0.5、3
分後 11.8 ± 0.4、4 分後 11.8 ± 0.6、5 分後 11.9 ±
0.6、6 分後 11.9 ± 0.7、7 分後 12.0 ± 0.7、8 分後














2.2、3 分後 66.5 ± 2.7、4 分後 66.2 ± 1.8、5 分後
65.7 ± 2.2、6 分後 65.4 ± 2.7、7 分後 65.6 ± 2.5、8
分後 65.8 ± 2.3、9 分後 66.0 ± 3.3、10 分後 66.0 ±
1.8、POST60.0±2.2であった。
StO2 の CO2bathing 群の変化は、PRE62.9 ±
0.5、1 分後 66.7 ± 1.8、2 分後 65.7 ± 0.5、3 分後
65.6 ± 0.7、4 分後 66.0 ± 0.8、5 分後 66.1 ± 0.5、6
分後 66.3 ± 0.9、7 分後 66.8 ± 1.1、8 分後 66.6 ±




66.3 ± 1.7、4 分後 66.5 ± 1.0、5 分後 66.5 ± 1.3、6
分後 66.7 ± 1.4、7 分後 67.8 ± 0.7、8 分後 68.1 ±










1.09、2 分後 3.82 ± 1.91、3 分後 3.31 ± 1.94、4 分
後 4.46 ± 2.56、5 分後 4.25 ± 2.37、6 分後 3.48 ±
2.46、7 分後 3.75 ± 2.47、8 分後 4.49 ± 2.45、9 分
後 4.74 ± 2.49、10 分後 5.30 ± 2.21、POST1.97 ±
0.64であった。
皮膚血流の CO2bathing 群の変化は、PRE1.91
± 0.66、1 分後 3.51 ± 0.81、2 分後 3.06 ± 0.54、3
分後3.21±0.42、4分後3.94±0.97、5分後4.14±
0.65、6 分後 4.34 ± 1.36、7 分後 4.71 ± 1.87、8 分
後 4.97 ± 2.01、9 分後 5.20 ± 1.23、10 分後 5.39 ±
1.53、POST3.31±2.38であった。




3 分後 3.79 ± 0.69、4 分後 3.59 ± 0.99、5 分後 3.37
± 0.87、6 分後 3.93 ± 0.64、7 分後 3.44 ± 0.79、8









Fig.4　Changes in skin blood flow of the trapezius muscle.
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